8.

BASELINE ECOLOGICAL RISK ASSESSMENT

This chapterpresentsa summary of the OnondagaLake BaselineEcological Risk Assessment(BERA)
report (TAMS, 2002a) for the remedial investigation (RI) and feasibility study (FS) for OnondagaLake.
The objectiveof the BERA is to evaluatethepotentialfor adverseecologicaleffectsassociatedwith current
exposuresto chemicals and stressorspresentin OnondagaLake in the absenceof any action to control
or mitigate those contaminants (i.e., under the no-action alternative).
For the purposes of the BERA, the Onondaga Lake site includes the following areas:
.

The entire lake, including all pelagic and littoral areas.

.

The mouths of all tributaries to the lake, including Ley Creek,OnondagaCreek,
Harbor Brook, the EastFlume, Tributary SA, Ninemile Creek, Sawmill Creek,
and Bloody Brook.

.

The areafrom the lake outlet to the water samplinglocation in the outlet (Station
W12), approximately 200 m downstream of the lake near the New York State
Thruway bridge.

.

Two of theNew York State-regulatedwetlandscontiguousto the lake (Wetlands
SYW-6 and SYW-12).

In addition to the areasof the site listed above,the BERA includes an evaluationof limited datathat were
collected in Wetlands SYW -10 and SYW -19 and an upland areaassociatedwith the dredgespoils area
locatednorth of the mouth ofNinemile Creek. Ecological risks associatedwith Wetlands SYW -10 and
SYW -19 and the dredgespoils areawill be further evaluatedaspart of separatesitesand,therefore,the
risk analysisassociatedwith theseareasin the BERA is consideredpreliminary,pendingthefirializationof
the BERAs associatedwith theseother sites.Specifically, Wetland SYW -10 will be further evaluatedas
part of the Rl/FS for the GeddesBrook/Ninemile Creek site; Wetland SYW -19 will be further evaluated
aspart of the RI/FS for the WastebedB/Harbor Brook site; and the dredge spoils areawill be further
evaluated as a separatesite with its own investigation.
In addition to the investigationsperfonned at the above-listed areas,ongoingor completedinvestigations
conducted separatelyby Honeywell, the New York StateDepartmentof Environmental Conservation
(NYSD EC), and othersat hazardouswaste sitesand areasof concernnearOnondagaLake arediscussed
in the BERA.
The BERA was structuredto follow the Superfundrisk assessment
processandconsistsof the following
sections:
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.

Chapter 1, Introduction

- Discussesthe general framework and fonnat of the

document.

.

Chapter 2, Swnmary of Honeywell and Other Industrial Facilities and
Environmental Investigations- DescribesHoneywell facilities andrelatedareas
near Onondaga Lake and environmental studies conducted at those facilities.

.

Chapter 3, Site Description (FWIA StepI) - Presentsinfonnation aboutfish and
wildlife resources near Onondaga Lake.

.

Chapter 4, Screening-Level Problem Fonnulation and Ecological Effects
Evaluation (ERAGS Step 1) - Presentsthe initial screening-level stepsof the
ecological risk assessment in which preliminary chemicals of potential
concern/stressors
of potential concern(COPCs/SOPCs)andecologicalreceptors
are identified and a preliminary site conceptual model is developed.

.

Chapter 5, Screening-LevelExposure Estimate and Risk Calculation (ERAGS
Step2) - Presentsthe resultsof screening-levelrisk calculationsusedto refinethe
list of preliminary COPCs/SOPCs that should be carried forward in the risk
assessment.

.

Chapter 6, BaselineRisk AssessmentProblem Fonnulation (ERAGS Step3)Presentsthe baselinerisk assessmentproblem fonnulation; refines preliminary
chemicals of concern/stressors of concern (COCs/SOCs); characterizes
ecological effectsof contaminants;reviews infonnation on contaminantfate and
transport,completeexposurepathways,andecosystems
potentiallyat risk; selects
assessmentendpoints; and develops a conceptual model.

.

Chapter 7, Study Design (ERAGS Steps 4 and 5) - Develops measurement
endpointsanddescribesthe studydesignbysmnmarizing major componentsof the
Onondaga Lake work plan and sampling and analysis plan.

.

Chapter 8, Analysis of Ecological Exposures (ERAGS Step 6) - Presents
infonnation on exposure characterization.

.

Chapter9, Analysis ofEcological Effects (ERAGS Step6) - PresentsinfonnaUon
on effects characterization.

.

Chapter 10, Risk Characterization(ERA GS Step7) -Integrates infonnation on
exposure and effects to estimate potential risks.
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.

Chapter 11,Uncertainty Analysis (BRAGS Step7) - Evaluatesvarious sources
of uncertainty in the risk assessment.

.

Chapter 12, Conclusions- Summarizesthe major findings of the ecologicalrisk
assessment.

.

Chapter 13, References- Presentsreferencesfor all documents,Internet sites,
and personal communications cited in the main body of the report.

.
.

Appendix B - Water Quality Data.

.

Appendix C - New York Natural Heritage Program and US Fish and Wildlife

Appendix A

-

Characteristics of Covertypes in the OnondagaLake Area.

Service Letters.

.

Appendix D - Screening-Level Risk Tables.

.

Appendix E - ExceedancesofNYSDEC Sediment Quality Values.

.

Appendix F - Exceedancesof OnondagaLake SedimentEffect Concentrations
and Probable Effect Concentrations.

.
.
.

Appendix G - Review of Honeywell Sites and Other Potential Source Areas.
Appendix H

-

Exposure Concentration and Food-W eb Model Calculations.

Appendix I - Summary of Data Used in the BERA.

The implementation of the BERA follows the Superfund risk assessmentprocessspecified by the US
Environmental Protection Agency (USEPA) (1997b) to evaluatethe likelihood that adverseecological
effects areoccurring or may occur asa result of exposureto one or more contaminantsor stressors(see
text box below). The specifications ofNYSDEC (1994), particularly those specifications that arenot
identified by USEPA (1997b, 1998),have beenincorporated into the BERA, so that the relevant New
York State guidance was accommodatedwithin the structure recommendedby USEPA.
The first seven stepsof the Superfund ecological risk assessmentprocesswere completed from 1990
through the present,inclusive of this report, and the fmal stepwill be determinedby the NYSD EC and
USEPA, with the assistanceof theNew York StateDepartmentof Health (NYSDOH) andtheNew York
StateDepartment of Law (NYSDOL), during the feasibility study (FS) and RecordofDecision (ROD)
process.
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The Eight Stepsof the Superfund
EcologicalRisk AssessmentProcess

8.1

1.)

Screening-level
problemformulationandecological
effectsevaluation.

2.)

Screening-level
preliminaryexposureestimateandrisk
calculation.

3.)

Baselinerisk assessment
problemformulation.

4.)

Studydesignanddataquality objectives.

5.)

Field verificationof samplingdesign.

6.)

Site investigationandanalysisof exposureandeffects.

7.)

Risk characterization.

8.)

Risk management.

Site History and Description

Chapters2 and3 of the BERA swnmarizethe physicalattributesof the sites,the history of contamination,
andthe regulatoryhistory.This infonnation is presentedin greaterdetail in ChaptersI through 4 of this RI.

8.2

Screening-Level Problem Formulation and Screening

Initial screening-levelproblem fonnulation for OnondagaLake was largelycompletedduring preparation
of Honeywell's OnondagaLake Rl/FS Work Plan (pll, 1991c).As part of the work plan, a conceptual
site model was developed, preliminary COPCs/SOPCsand representativeecological receptorswere
identified, assessmentand measurementendpoints were defmed, the objectives of the BERA were
fonnulated, anda study designwas developedto collect the dataneededto satisfythe BERA objectives.
Although initial problem fonnulation for thework plan waslargelycompletedin 1991,severalelementsof
the screening-levelproblem fonnulation havebeenrefinedsincethat time, basedon information collected
during the 1992and 1999/2000RI field investigations,or by using infonnation collectedby other parties,
suchasNYSDEC. The RI field investigations conducted by Honeywell in 1992and 1999/2000andby
NYSDEC in 2002 coverthe site investigationportions of Steps4 to 6 of theUSEPA Superfimdecological
risk assessmentprocess.
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.

Sustainability(i.e., survival, growth, andreproduction)of an aquaticmacrophyte
community that canserveasa shelterandfood sourcefor local invertebrates,fish,
and wildlife.

.

Sustainability (i.e., survival, growth, and reproduction) of a phytoplankton
community that can serve as a food source for local invertebrates, fish, and
wildlife.

.

Sustainability (i.e., survival, growth, and reproduction) of a zooplankton
community that can serve as a food source for local invertebrates, fish, and
wildlife.

.

Sustainability (i.e., survival, growth, and reproduction) of a terrestrial plant
community that can serveasa shelterand food sourcefor local invertebratesand
wildlife.

.

Sustainability (i.e., survival, growth, and reproduction) of a benthicinvertebrate
community that can serve as a food source for local fish and wildlife.

.
.

Sustainability (i.e., survival, growth, and reproduction) of local fish populations.
Sustainability (i.e., survival, growth, and reproduction) of local amphibian and
reptile populations.

.

Sustainability(i.e., survival, growth, andreproduction)of local insectivorousbird
populations.

.

Sustainability (i.e., survival, growth, and reproduction) of local benthivorous
waterfowl populations.

.

Sustainability(i.e., survival, growth, and reproduction) of local piscivorousbird
populations.

.

Sustainability (i.e., survival, growth, andreproduction)of local carnivorousbird
populations.

.

Sustainability (i.e., survival, growth, and reproduction) of local insectivorous
(aquatic and terrestrial insect phases)mammal populations.

.

Sustainability (i.e., survival, growth, and reproduction) of local piscivorous
mammal populations.
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8.7

Exposure Assessment

The exposure assessment describes complete exposure pathways and exposure parameters. The
contaminants and ecological components of the Onondaga Lake ecosystem were temporally and spatially
characterized to obtain an exposure profile. The distribution of chemicals and stressors in each medium
(i.e., lake water, surface sediments, wetland surface soil, dredge spoil surface soils, plankton,
macroinvertebrates, and fish) to which ecological receptors may be exposed was examined and exposure
point concentrations

(EPCs) were calculated. Biota uptake and food-web exposure models were

developed.
Receptor parameters, such as body weight, prey ingestion rate, home range, etc., were used in the foodweb models to calculate COC dietary dosesfor wildlife. Exposure parameters were obtained from USEP A
references, the scientific literature, and directly from researchers. The resulting exposure profiles for each
receptor quantified the spatial and temporal patterns of exposure as they relate to the assessmentendpoints
and risk questions.

8.8

Effects Assessment

The effects assessment describes the methods used to characterize effects on aquatic and terrestrial
organisms due to exposure to chemicals and stressors. Chemical exposure was evaluated using measures
of toxicological effects (e.g., TR V s) that provide a basis for estimating whether the chemical exposure at
a site is likely to result in adverse ecological effects. Exposure to stressors was evaluated using available
literature, concentrating on studies specific to Onondaga Lake when possible.
For chemical exposure, TR V s were selected based on lowest observed adverse effects levels (LO AELs )
and!or no observed adverse effects levels (NO AELs ) from laboratory and! or field-based studies I:ep<>rted
in the scientific literature. These TR V s examine the effects of COCs on the survival, growth, and
reproduction of fish and wildlife speciesin Onondaga Lake. Reproductive effects (e.g., egg maturation, egg
hatchability, and survival of juveniles) were generally the most sensitive exposure endpoints and were
selected when available and appropriate.
Site-specific sediment effect concentrations (SECs) using toxicity and chemistry data were derived to allow
assessment of whether the sediment chemical concentrations found at various stations in the lake would
result in adverse biological effects. Five site-specific SECs were developed for Onondaga Lake using the
apparent effects threshold (AET) approach and calculation of effects range-low (ER -L), effects rangemedian (ER -M), probable effect level (PEL), and threshold effects level (TEL) concentrations. These SECs
were then used to derive a consensus-based probable effect concentration (PEC) for use in detennining
areas of the lake bottom that potentially pose a risk to the benthic community.
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8.9

Risk Characterization

Risk characterization integrates the exposure and effects assessments and examines the likelihood of
adverse ecological effects occurring as a result of exposure to chemicals and/or stressors. The Onondaga
Lake BERA employed a strength-of -evidence approach, using severa1lines of evidence to evaluate each
assessment endpoint.
Toxicological

risks were estimated by comparing the results of the exposure assessment (measured or

modeled concentrations of chemicals in receptors of concern) to the TRV s developed in the effects
assessment, resulting in a ratio of these two numbers, called a hazard quotient (HQ). HQs equal to or
greaterthan 1.0 (HQ ~ 1) aretypically consideredto indicate potential risk to ecological receptors; for
example, with reduced or impaired reproduction or recruitment. The H Qs provide insight into the potential
for adverse effects upon individual animals in the local population resulting from chemical exposure. If an
HQ suggests that effects are not expected to occur for the average individual, then they are probably
insignificant at the population level. However, if an HQ indicates that risks are present for the average
individual,

then risks may be present for the local population.

Other measurement endpoints, such asfield observations and toxicity studies, were evaluated in conjunction
with toxicological risks on a receptor-specific basis. Use of several lines of evidence resulted in the
following
8.9.1

risk characterizations for each assessment endpoint.

Sustainability
(i.e., Survival, Growth, and Reproduction)
of an Aquatic Macrophyte
Community That Can Serve as a Shelter and Food Source for Local Invertebrates, Fish,
and Wildlife

Sustainability of an aquatic macrophyte community that can serve as a shelter and food source for local
invertebrates, fish, and wildlife was assessedusing three lines of evidence. The first was comparison of the
Onondaga Lake macrophyte community to reference location communities. The second was to evaluate
growth and survival of macrophytes in Onondaga Lake using field and laboratory studies. The third was
a qualitative evaluation of lake conditions relative to NYSDEC narrative water quality standards (6
NYCRR Part 703.2). All three measurement endpoints indicate that the macrophyte community of
Onondaga Lake has been adversely affected by the input of chemicals and stressors into the lake. These
impacts may affect animals that use the macrophytes in Onondaga Lake for food and shelter.
8.9.2

Sustainability (i.e., Survival, Growth, and Reproduction) of a Phytoplankton Community
That Can Serve as a Food Source for Local Invertebrates, Fish, and Wildlife

Sustainability of a phytoplankton community that can serve as a food source for local invertebrates, fish,
and wildlife was assessedusing two lines of evidence. The first was field observations of the Onondaga
Lake phytoplankton community and the second was a qualitative evaluation ofNYSDEC narrative water
quality standards. Both measurement endpoints indicate that the phytoplankton community has been
impacted by chemicals and/or stressors in lake water. Mercury has been shown to bioaccumulate in
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phytoplankton in Onondaga Lake and may be passed on to higher trophic levels feeding on phytoplankton
in Onondaga Lake. Stressors have been shown to influence the abundance and distribution
phytoplankton
8.9.3

of

species.

Sustainability (i.e., Survival, Growth, and Reproduction) of a Zooplankton Community
That Can Serve as a Food Source for Local Invertebrates, Fish, and Wildlife

Sustainability of a zooplankton community that can serve as a food source for local invertebrates, fish, and
wildlife was assessedusing three lines of evidence. The first was field observations of the Onondaga Lake
zooplankton community. The second was to compare surface water concentrations to water quality criteria
developed for the protection of aquatic life. The third was a comparison of contaminant concentrations in
sedin1entto NYSDEC and/or USEP A sedin1entguidelines. All three of these lines of evidence indicate that
the zooplankton community of Onondaga Lake has been impacted by high levels of chemicals and/or
stressors in lake water. In particular, high levels of salinity and mercury appear to have influenced
community structure and abundance. Although the zooplankton community has been impacted by lake
conditions, it still serves as a food source for local invertebrates, fish, and wildlife, and as such passes
bioaccumulative
8.9.4

contaminants (e.g., mercury) through the food chain.

Sustainability (Le., Survival, Growth, and Reproduction) of a Terrestrial Plant Community
That Can Serve as a Shelter and Food Source for Local Invertebrates and Wildlife

Sustainability of a terrestrial plant community that can serve as a shelter and food source for local
invertebrates and wildlife was assessedusing two lines of evidence. The first was field observations of the
Onondaga Lake terrestrial plant community. Only obvious effects, such as the sparsevegetation found on
the wastebeds, can be directly attributed to activities at Honeywell facilities (i.e., disposal ofSolvay and
other industrial wastes). The second was to compare surface soil concentrations to plant toxicity values.
Comparisons of soil chemical concentrations to plant toxicity values indicate that high levels of
contaminants, in particular chromium and mercury, may adversely affect the plant community and
subsequently local invertebrates and wildlife that live or forage in local habitats. These results suggest the
potential for adverse effects on plants via exposure to COCs in soils at all four wetland areas and the
dredge spoils area.
8.9.5

Sustainability
Community

(i.e., Survival,

Growth,

and Reproduction)

of a Benthic Invertebrate

That Can Serve as a Food Source for Local Fish and Wildlife

The potential effect of COCs and sacs on the benthic community in Onondaga Lake was evaluated using
the following

four lines of evidence: exceedance of water quality criteria, benthic community metrics

analysis, sediment toxicity testing, and sediment chemistry through the derivation of site-specific PECs.
Concentrations of chemicals in Onondaga Lake water were found to exceed surface water criteria in
certain areas of the lake. There were more exceedances of surface water criteria in the tributaries to
Onondaga Lake than in the lake itself. In addition, stressors in Onondaga Lake, including chloride, salinity,
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ammonia, nitrite, and phosphorus, generally exceeded guidelines (when available) or background levels.
A qualitative evaluation ofNYSD EC narrative water quality standards indicated that those standardswere
also exceeded.
The benthic invertebrate communitymetrics

analyzed in the BERA included: taxa richness, dominance,

abundance of indicator species,species diversity, and percent model affinity (PMA). The analysis of these
metrics showed that many of the benthic invertebrates communities living in the littoral zone (less than 5 m
depth) in Onondaga Lake and the mouths of its tributaries have been impacted to some degree. The
majority of moderately and severely impacted stations were located between Tributary 5A and Ley Creek,
with the most severely impacted stations located between Tributary 5A and Onondaga Creek.
Short-term (1 O-day) and long-term (40/42-day) bulk sediment toxicity tests werepetfonned for the BERA
using sediments collected from all lake environs. The results of the sediment toxicity tests confinned that
some Onondaga Lake sediments are toxic to benthic invertebrates and may increase mortality and reduce
the growth and fecundity of these organisms. The most toxic sediments are found in the nearshore zone in
the southern part of the lake between Tributary 5A and Ley Creek.
Five SECs (i.e., calculation of AET, ER-L, ER-M, PEL, and TEL values) were derived to allow sitespecific assessment of whether the sediment chemical concentrations found at various Onondaga Lake
stations would result in adverse biological effects. These SECs were then used to derive a consensus-based
PEC (i.e, the contaminant concentration above which adverse effects are expected to frequently occur) to
determine areas of the lake bottom that pose some degree of risk to the benthic community. The PECs
were derived as the geometric mean of the five site-specific SECs and are presented in Table 8-3.
Using the consensuSPECs, measured surface sediment concentrations exceed the values at many locations
throughout Onondaga Lake. Only 14 of approximately 200 locations sampled in 1992 and 2000 do not
have at least one compound exceeding an HQ of 1.0 (i.e., sediment concentration less than the PEC).
Many of the ratios of measured sediment concentrations to PECs exceed 10, or even 100, between
Tributary 5A and Ley Creek. In addition, these sediment locations have the highest number of compounds
- between 11 and over 30 compounds per sample - that exceed their PECs in a sample.
Based on the above, all four lines of evidence suggest an adverse effect from COCs and SOCs on the
benthic invertebrate populations in Onondaga Lake, particularly in the southern part of the lake from
Tributary 5A to Ley Creek. Based on these analyses it can also be concluded that local fish and wildlife
populations using the benthic invertebrate community as a food source in turn are impacted.
8.9.6

Sustainability

(i.e., Survival,

Growth,

and Reproduction)

of Local Fish Populations

The sustainability of local fish populations was assessedusing six lines of evidence. The :firstwas to examine
the fish community structure as compared to similar lakes and historic accounts of Onondaga Lake (prior
to industrial activities) in relation to the health of local fish populations. The second was to look for potential
effects of chemicalslstressors on fish foraging and nesting. The third was to compare visual abnormalities
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(e.g., twnors, lesions) in Onondaga Lake fish to fish from other lakes. The fourth was to compare measured
water column concentrations to water quality criteria for the protection of aquatic life, including NYSDEC
narrative standards. The fifth was to compare measured sediment concentrations to guidelines for the
protection of aquatic life for benthic-dwelling species of fish. The sixth and fina1line of evidence was to
compare measured concentrations of chemicals in fish representing various feeding strategies and trophic
levels to TRVs.
Risks to fish from chemicals were evaluated on a species-specific basis using measured body burdens for
eight fish species representing the Onondaga Lake fish community (Table 8-4). A limited number of
chemicals (e.g., methylmercury) were analyzed in some species (e.g., gizzard shad and largemouth bass).
Therefore, actual risks from chemicals in lake water may be greater for these speciesthan calculated. H Qs
greater than 1.0 were calculated for the following

chemicals (by species):

.

Bluegill-

.

Carp - arsenic, chromium, dioxin/furans, endrin, mercury, total PCBs, selenium,

arsenic, chromium, endrin, mercury, selenium, vanadium, and zinc.

vanadium, and zinc.

.

Catfish-

chromium, endrin, methylmercury, mercury, total PCBs, selenium,

vanadium, and zinc.

.

Gizzard
shad
- methylmercury.

.

Largemouth bass - methylmercury

.

Smallmouth bass - arsenic, chromium, mercury, methylmercUry, total PCBs,

and dioxins/furans.

selenium, vanadium, and zinc.
.

Walleye - chromium, mercury, methylmercury,

and total PCBs.

.

White perch - chromium, mercury, methylmercury,

selenium, and total PCBs.

Five of the six lines of evidence evaluated suggest adverse effects from the COCs identified above on the
Onondaga Lake fish community and the remaining line of evidence, incidence of visual abnonnalities, was
inconclusive. This strength-of -evidence approach indicates that local fish populations are adversely affected
by the chemicals and stressors present in Onondaga Lake.
8.9.7

Sustainability

(i.e., Survival, Growth, and Reproduction)

of Local Amphibian

and Reptile

Populations
Sustainability of local amphibian and reptile populations was assessedusing three lines of evidence. The
first was to conduct a field survey of local amphibian and reptile populations around Onondaga Lake. The
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second was to compare measured water column concentrations to water quality criteria for the protection
of aquatic life, including NYSD EC narrative standards. The third and final line of evidence was laboratory
studies examining the effects of Onondaga Lake water on amphibian embryos. All three lines of evidence
and/or
stressors found in Onondaga Lake water.
8.9.8

Sustainability

(i.e., Survival,

Growth,

and Reproduction)

of Local Insectivorous

Bird

Populations
Sustainability of local insectivorous bird populations was assessedusing three lines of evidence. The first
was modeling

dietary doses of chemicals. The second was to compare measured water column

concentrations to water quality criteria for the protection of wildlife. The third line of evidence was fieldbased observation. The first two lines of evidence suggested that insectivorous birds have been adversely
affected to some degree by chemicals found in Onondaga Lake and taken up by the aquatic phases (e.g.,
egg, larvae) of invertebrates. Mercury HQs were up to an order-of-magnitude greater than 1.0 and PAH
HQs were up to two orders-of-magnitude

greater than 1.0, with both COCs exceeding aHQ of1.0 over

the full concentration and toxicity range evaluated (fable 8-5). The third line of evidence, field observations,
was inconclusive.
8.9.9

Sustainability

(i.e., Survival, Growth, and Reproduction) of Local Benthivorous Waterfowl

Populations
Sustainability of local waterfowl populations was assessedusing three lines of evidence. The first was
modeling dietary doses of chemicals. The second was to compare measured water column concentrations
to water quality criteria for the protection of wildlife. The third line of evidence was field-based observation.
The first two lines of evidence suggested that waterfowl have been adversely affected to some degree by
chemicals found in Onondaga Lake via exposure to contaminated water and food sources. Mercury H Qs
were up to an order-of-magnitude greater than 1.0 andP AH HQs were up to twoorders-of-magnitude
greater than 1.0, with both COCs exceeding aHQ ofl.O over the full concentration and toxicity range
evaluated (Table 8-5). The third line of evidence, field observations, was inconclusive.
8.9.10 Sustainability

(i.e., Survival,

Growth,

and Reproduction)

of Local Piscivorous

Bird

Populations
Sustainability of local piscivorous bird populations was assessedusing three lines of evidence. The first was
modeling dietary doses of chemicals. The second was to compare measured water column concentrations
to water quality criteria for the protection of wildlife. The third line of evidence was field-based observation.
The first two lines of evidence suggested that piscivorous birds have been adversely affected to some
degree by chemicals found in Onondaga Lake, and by mercury in particular. Mercury H Qs were greater
than 1.0 for the full point estimate range of risk for all three piscivorous receptor species and were over an
order-of -magnitude greater than the NO AELs (Table 8-5). The third line of evidence, field observations,
was inconclusive.
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8.9.11 Sustainability (i.e., Survival, Growth, and Reproduction) of Local Carnivorous Bird
Populations
Sustainabilityof local carnivorousbird populationswas assessed
usingtwo linesof evidence.The first was
modeling dietary dosesof chemicalsand the secondwas field-based observation.Modeled dietarydoses
suggestedthat carnivorous birds have been adversely affected to some degreeby chemicals found in
OnondagaLake, and by total PAHs in particular, for which H Qs were greaterthan 1.0for the full point
estimate range of risk (Table 8-5). The second line of evidence, field observations, was inconclusive.
8.9.12 Sustainability (i.e., Survival, Growth, and Reproduction) of Local Insectivorous (Aquatic
and Terrestrial Insect Phases) Mammal Populations
Sustainabilityof local insectivorousmammal populationswas assessed
usingthreelines of evidence.The
fIrst was modeling dietary dosesof chemicals. The secondwas to compare measuredwater column
concentrationsto water quality criteria for the protection of wildlife. The third line of evidencewasfieldbasedobservation.The first two linesof evidencesuggestedthat insectivorousmammalsfeedingon aquatic
invertebrates have been adversely affected to some degree by chemicals found in Onondaga Lake.
Methylmercury and PAHs hadthe highestHQs, with H Qs greaterthan 1.0for the full point estimaterange
of risk and values up to an order-of-magnitude above 1.0 (Table 8-6).
-Insectivorousmammalsfeedingon ten-estrialinvertebratesin thefour wetlandsaroundOnondagaLakemay
also be adversely affected by chemicals found in Onondaga Lake. Risk varied by wetland area,with
Wetland SYW -19, located near the mouth of Harbor Brook, having the greatestnumberofCOCs with
HQs above 1.0 (Table 8-7). In the wetland areas,risks from exposureto methylmercury for the full point
estimate range of risk in all four wetlands were up to two orders-of -magnitude above 1.0. Risks from
exposureto total PAHs, hexachlorobenzene,and dioxins/furans were up to three orders-of-magnitude
above 1.0.Risks to insectivorous mammals in the dredge spoils soils were primarily dueto exposureto
hexachlorobenzene. The third line of evidence, field observations, was inconclusive.
8.9.13 Sustainability (i.e., Survival, Growth, and Reproduction) of Local Piscivorous Mammal
Populations
The sustainabilityof local piscivorousmammalpopulationswas assessed
usingthreelinesof evidence.The
first was modeling dietary dosesof chemicals. The secondwas to compare measuredwater column
concentrationsto water quality criteria for the protection of wildlife. The third line of evidencewas fieldbasedobservation.The first two lines of evidencesuggestedthat piscivorous mammalsfeeding around
Onondaga Lake have been adversely affected to some degreeby chemicals found in the lake, and in
particular by mercury and total PCBs (Table 8-6). The third line of evidence, field observations,was
inconclusive.
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has been determined through the BERA that all receptors of concern are at risk. Contaminants and
stressorsin the lakehaveeitherimpactedor potentiallyimpactedeverytrophic level andfeedingpreference
examined in the BERA.
Basedon sedimenttoxicity testing,the mosttoxic sedimentsarefound in thenearshorezonein the southern
part of the lake betweenTributary 5A andLey Creek.Thesesedimentlocations havethe highestnumber
of compoundsthat exceedthe site-specificsedimenteffect concentrations.The contaminantspresenting
the greatest risk from chemical toxicity are mercury, chlorinated benzenes, PAHs, PCBs, and
PCDD/PCDFs.
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